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１．Introduct ion
RFID systems are now used for a variety of 
industrial and consumer applications, including 
access control, asset management, and warehouse 
automation. １） The price of the tag developed by 
Hitachi, Ltd., has fallen to as low as 30 yen. A tag 
with a UHF belt for long-distance communication is 
currently one of the main trends.
We report on two systems using the RFID tag 
in this paper. One is for the management of sports 
uniforms, and the other is for the control of the 
printing process. Recently, to identify employee 
uniforms, the Imperial Hotel is using RFID tags 
developed by Fujitsu Frontech. ２） The washable 
RFID tags were hidden under the collar of the 
uniform. A red RFID tag was pasted onto the soccer 
uniform. The sports uniform is softer than the 
worker's uniform.
Another system is used to manage the processes in 
a printing factory. The current system uses barcodes, 
which presents a problem, as it takes time for the 
worker to read each individual barcode when many 
jobs come to one worker at the same time. The 
barcode makes it easy to miss, therefore, leading to 
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inaccuracies. 
As a result , we substituted an RFID tag for 
the barcode. The machine can read two or more 
worksheets with an RFID tag at a time. This method 
is simple without changing the existing master 
database． We replaced the barcode with the RFID 
tag.
２．Managing a uniform system
２．１　The equipment system
The equipment system is shown in Fig. 1. We 
used a personal digital assistance manufactured by 
Hewlett Packard, model number iPAQ hx2750. The 
RFID reader is a compact flash reader with a broad 
range of 13.56MHz tags. The reader plugs into a 
standard IC slot. Soccer uniforms were used.
The RFID tag is a hard laundry tag. It is 33mm × 
49mm and has a thickness of 1.5mm. The tag was 
placed in a bag. Velcro was used on the bag and 
uniform, which allows the RFID tag to be removed.
２.２　Functions of the system
The system has five functions. The execution 
screen of each function is shown in Fig. ２. We 
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presuppose that the user of this system is a team 
secretary in the soccer club.
（１）Making a list of team members
The individual using this system makes a list of 
the players. When the user adds a player's name 
to the PDA, it is registered as the player's list. The 
user can also delete a player's name from the list.
（２）Connecting the uniform with the IC tag
A user employs the reader to capture the tag's 
unique ID number and associate it with a uniform. 
The user selects the number of an applicable 
uniform on the PDA display. The user uses the 
cancel button to release the connection.
（３）Borrowing and returning
When a player borrows a uniform, the user inputs 
the player's name and reads the RFID of the 
uniform. When a uniform is returned, the user 
reads the RFID of the uniform.
（４）Confirmation
The user has access to the records of the use of 
each uniform.
（５）Frequency of use
The user can confirm the number of times that 
each uniform has been used.
２.３　Evaluation of the system
The soccer club at Fukui National College of 
Technology used the uniform management system. 
To prevent accidents, players peel off the uniform 
tag before playing games.
The team secretary identified two problems of the 
(a) RFID Reader (b) PDA
(c) uniform (d) RFID-tag
(e) bag for tag (f) Velcro on the 
Fig. 1．System Structure Fig. 2．Display Message on PDA
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system:
（１）Once an RFID tag is removed from a uniform, it 
can no longer be managed.
（２）It is necessary to record the date on which a 
uniform is returned.
The first problem can be overcome by using a 
grease pen to write the uniform number on the RFID 
bag. The second problem can be overcome by adding 
an input function for the return date.
３．Process contro l
The process control system is used for the 
collection of data in a printing business. The barcode 
system had been in practice at that factory. We 
replaced the barcode with an RFID tag, which 
resulted in a very simple improvement.
When an order was received, the number was 
printed on a worksheet as a barcode in the old 
system. The worker read the barcode in each process 
and inputted work information into the master 
database. Failure occurred at the point when a 
number was misread. 
３.１　Flow of data
The flow of data at the printing business is shown 
in Fig. 3. The master database has been used for the 
barcode. We prepared the tag table so that the order 
number was connected with the tag's unique ID 
number（tag ID）. The tag table is a temporary file. 
As a result, the barcode can be replaced with the 
RFID tag.
First, the employee sets some worksheets on the 
RFID reader. When receiving an order, the employee 
inputs the order information, the owner, the print 
number, and the appointed date of delivery. At this 
point, the order number file is made, as shown in Fig. 
３ a）. This file is temporary. The system reads RFID 
tag automatically and makes the tag table.
At each process, a worker inputs work information 
and then reads the RFID tag. The information 
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includes the worker's name and content of the job. 
The system transforms the tag ID into an order 
number and creates a temporary work information 
file. At this point, the system adds the data into a 
master database.
 
３.２　Practice of use
The panel reader and RFID tag are shown in 
Fig. ４. The reader was manufactured by FEIG 
ELECTRONIC, model MR100. The frequency of the 
tag is 13.56MHz. RFID tags were entered on each 
worksheet beforehand. The system does not write 
the information onto the RFID tag before it is used.
４．Conclus ion
We descr ibed two RFID appl icat ions . The 
uniform management system is portable and can 
be inexpensively built. We are optimistic that the 
laundry tag can be reduced in size.
The process management system with RFID tags 
runs well, and no problems were encountered. 
The barcode system had a minor change in two 
temporary files. 
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